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based on the indication of the user’s level of skill. A storage
medium storing a computer program executable by a proces-
sor based system and an apparatus for use with a simulation
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METHOD AND APPARATUS FOR
DYNAMICALLY ADJUSTING GAME OR
OTHER SIMULATION DIFFICULTY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of both U.S. Provisional
Patent Application No. 60/915,175, filed May 1, 2007,
entitled “METHOD AND APPARATUS FOR DYNAM
CALLY ADJUSTING GAME OR OTHER SIMULATION
DIFFICULTY,” and U.S. Provisional Patent Application No.
60/914,2335, filed Apr. 26, 2007, entitled “METHOD AND
APPARATUS FOR ADJUSTMENT OF GAME PARAM-
ETERS BASED ON MEASUREMENT OF USER PER-
FORMANCE,” the entire disclosures of which are both
hereby fully incorporated herein by reference in their entire-
ties.

This application 1s related to U.S. patent application Ser.

No. 12/105,174, filed Apr. 17, 2008, and enfitled “METHOD
AND APPARATUS FOR ADIJUSTMENT OF GAME
PARAMETERS BASED ON MEASUREMENT OF USER
PERFORMANCE,” the entire disclosure of which is hereby
tully incorporated herem by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Embodiments of the present invention relate generally to
video games and other simulations, and more specifically to
the different difficulty levels of such games and simulations.

2. Discussion of the Related Art

Video games and other simulations typically include the
ability to provide different levels of playing difficulty for the
player or other user. The different levels of difficulty are
provided so that the same game can accommodate a wide
range of players. Namely, a game can be set to a higher
difficulty level 1n order to keep an experienced and skillful
player interested, or the same game can be set to a lower
difficulty level 1n order to keep a beginner or casual player
from getting frustrated.

It 1s with respect to these and other background informa-
tion factors that the present invention has evolved.

SUMMARY OF THE INVENTION

One embodiment provides a method for use with a simu-
lation, comprising: running the simulation; receiving infor-
mation from a control interface used by a user to interact with
the simulation; analyzing the recerved information; forming,
at least an 1ndication of the user’s level of skill based on the
analysis of the received information; and adjusting a difi-
culty level of the simulation based on the indication of the
user’s level of skill.

Another embodiment provides a storage medium storing a
computer program executable by a processor based system,
the computer program causing the processor based system to
execute steps comprising: running a simulation; receiving
information from a control interface used by a user to interact
with the simulation; analyzing the received information;
forming at least an indication of the user’s level of skill based
on the analysis of the recerved information; and adjusting a
difficulty level of the simulation based on the indication of the
user’s level of skall.

Another embodiment provides an apparatus for use with a
simulation, comprising: a control interface for use by a user to
interact with the simulation; and a processor based system
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configured to run the simulation, receive imnformation from
the control interface, analyze the recerved information, form
at least an indication of the user’s level of skill based on the
analysis of the received information, and adjust a difficulty
level of the simulation based on the indication of the user’s
level of skall.

A better understanding of the features and advantages of
various embodiments of the present invention will be
obtained by reference to the following detailed description
and accompanying drawings which set forth an illustrative
embodiment 1 which principles of embodiments of the
invention are utilized.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of
embodiments of the present invention will be more apparent
from the following more particular description thereot, pre-
sented 1n conjunction with the following drawings wherein:

FIG. 1 1s a block diagram illustrating a system that operates
in accordance with an embodiment of the present invention;

FIG. 2 1s a flow diagram 1llustrating a method for use with
a stmulation 1n accordance with an embodiment of the present
invention;

FIG. 3 1s a flow diagram 1illustrating another method 1n

accordance with an embodiment of the present invention;
FIGS. 4A and 4B are screen shots illustrating an example
application of an embodiment of the present invention; and
FIG. 5 1s a block diagram illustrating a processor based
system that may be used to run, implement and/or execute the
methods and/or techniques shown and described herein in
accordance with embodiments of the present invention.

DETAILED DESCRIPTION

Some of the embodiments of the present invention provide
various schemes for determiming the level of skill, playing
ability, and/or level of control of a person playing a video
game or other simulation and then using such determination
to dynamically adjust the difficulty level of the game. By
making minute adjustments to the difficulty level over time 1t
1s believed that one can ensure a pleasurable experience for
gamers ol all levels by keeping the difficulty level low for
casual gamers while also increasing complexity for those
with better hand-eye or hand-ear coordination.

FIG. 1 1s a block diagram 1llustrating a system that may be
used for implementing, running, executing, and/or using one
or more embodiments of the present invention. As 1llustrated
in FIG. 1, a computer, or game, entertainment console 102
may be coupled to a video display 104 such as a television or
other type of visual display. A game or other simulations may
be stored on a storage media 106 such as a DVD, a CD, flash
memory, USB memory or other type of memory media. The
storage media 106 can be inserted to the console 102 where i1t
1s read. The console 102 can then read program instructions
stored on the storage media and present a game interface to
the user.

Typically, a user or player manipulates a control interface
such as a game controller 110 to control and interact with the
video game or other simulation. The game controller 110 may
include conventional controls, for example, control mput
devices such as joysticks, buttons and the like. In addition, the
game controller 110 can include an internal sensor, for
example an accelerometer, that produces signals in response
to the position motion orientation or change in orientation of
the game controller 110.
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During operation of the console 102 when user 1s playing a
game, the user can use the game controller 110 to interact with
the game. For example, the user may push buttons, or use a
joystick on the controller 110 to interact with the game. In
addition, the user can move the controller 110 1n a direction
such as up, down, to one side, to the other side, twisted,
wedged, shaken, jerked, punched, etc. In addition to using the
controller to interact with the game, use of buttons, joysticks,
and movements of the controller 110, and the like, may be
detected and captured 1n the game console 102 for analysis of
the user’s game performance.

In general, signals from the game controller 110 are used to
generate positions and orientation data that may be used to
calculate many physical aspects of the user’s interaction with
the game. Certain movement patterns or gestures for the
controller 110 may be predefined and used as input com-
mands for the game or other simulation. For example, a
plunging downward gesture of the controller 110 may be
defined as one command, a twisting gesture of the controller
110 may be defined as another command, a shaking gesture of
the controller 110 may be defined as still another command,
and so on. In this way the manner 1n which the user physically
moves the controller 110 can be used as an 1nput for control-
ling the game which provides more pleasurable and stimulat-
ing experience for the user.

In accordance with an embodiment of the present inven-
tion, as a user interacts with a game by using the controller,
the user’s performance can be monitored so as to determine a
user’s experience level. Likewise, as a user maneuvers
through the game environment the amount of movement the
user imparts to the controller can be monitored to determine
the user’s experience level. For example, 1f a user 1s going
through an environment where very small movements of the
player are desirable yet the controller 1s moved through large
motion, it may be determined that the user 1s not very expe-
rienced. In this way, the amount of movement that the user
imparts to the controller can be scaled so that as the user
maneuvers through the environment 1t more closely matches
the expected movement patterns.

FIG. 2 illustrates a method 200 that operates 1n accordance
with an embodiment of the present invention. The method
200, which may be used with a simulation such as a video
game, begins 1n step 202 with running the simulation. In some
embodiments, the simulation may be of the type with which a
user may interact using a control 1nterface, such as a hand-
held controller, game pad, keyboard, mouse, wand, or other
control interface.

In step 204, information 1s recerved from the control inter-
face used by the user interacting with the simulation. In some
embodiments, the received information may comprise any
type of information or data normally generated by a control
interface. For example, such information may comprise sig-
nals that result from the user pushing buttons or manipulating,
other control mechanisms on the control interface. The user
typically pushes buttons or manipulates other control mecha-
nisms on the control interface 1n order to interact with the
video game or other simulation.

As will be discussed below, 1n some embodiments the
control interface may comprise a motion sensing controller.
In such embodiments the recerved information may comprise
information relating to the three-dimensional movements of
the motion sensing controller.

In step 206, the received information i1s analyzed. The
received iformation 1s analyzed as part of determiming the
level of skill, playing ability, and/or level of control of the
person playing the video game or other simulation. The
analysis of the received information may take ito account
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various aspects of the current state of the stmulation. Further-
more, the received information may be analyzed to gauge,
estimate or determine any type of parameter related to the
user’s level of control 1n the simulation. For example, 1n some
embodiments the recerved information may be analyzed to
gauge one or more of the user’s response times 1n the simu-
lation. That 1s, the time 1t takes the user to respond to events 1n
the simulation may be measured. Such measurements may be
an indication of the user’s level of skill or playing ability.

In some embodiments, the received information may be
analyzed to determine the accuracy of one or more of the
user’s responses 1n the simulation. For example, 1n a shooter
game the information received from the control interface may
be analyzed to determine whether or not the user hit the target.
As another example, 1n a driving game the information
received from the control interface may be analyzed to deter-
mine whether or not the user successfully navigated the
course or avoided an obstacle.

In some embodiments, the step of analyzing the received
information may further comprise compiling a history of the
parameters that are analyzed. For example, a history of the
user’s response times 1n the simulation maybe compiled. In
another example, the step of analyzing the received informa-
tion may comprise compiling a history of the accuracy of the
user’s responses 1n the simulation. Reviewing a history of
these types ol measurements may be helpful in determining,
the level of skill, playing ability, and/or level of control of the
person playing the video game or other simulation. Thus, 1n
some embodiments a history may be kept ofhow well the user
controls the video game or other simulation.

In step 208, at least an indication of the user’s level of skill
1s formed based on the analysis of the recerved information. In
some embodiments, such an indication may be formed by
reviewing one or more of the above-described history of
analyzed parameters. Such a review may lead to trends in the
user’s responses being identified. For example, 11 many of the
user’s response times are long, or many of the user’s
responses and/or actions are not accurate, this may indicate
that the user’s level of skill 1s lower than the simulation’s
current level of difficulty setting. In some embodiments, the
indication of the user’s level of skill may optionally be used to
estimate the age of the user based on how well the user 1s
responding, or to estimate some other parameter.

In step 210, a ditficulty level of the simulation 1s adjusted
based on the indication of the user’s level of skill. Continuing
with the above example, there was an indication that the
user’s level of skill 1s lower than the simulation’s current level
of difficulty setting. As such, the difficulty level of the simu-
lation 1s adjusted to make the simulation easier because a
decreased level of difficulty appears to be more suitable for
the user. It 1s believed that such an adjustment may help the
user from getting frustrated with the simulation.

In some embodiments, the step of adjusting a difficulty
level of the stmulation may be performed dynamically. For
example, the difficulty of the stmulation may be continuously
or periodically adjusted while 1t 1s running based on the most
recent analysis of the user’s responses. That 1s, minute adjust-
ments may be made to the difficulty level over time. This way,
if aspects of the simulation are made easier 1n response to the
user having difficulties, but then the user’s skills begin to
improve, various aspects of the simulation can then be made
more difficult so that the user continues to find the stmulation
interesting.

The difficulty level of the simulation may be adjusted 1n a
variety of ways. In some embodiments, the simulation diifi-
culty may be scaled. That 1s, small adjustments may be made
to certain aspects of the simulation to make 1t slightly more
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difficult, or shghtly less difficult. For example, in some
embodiments the display duration of one or more visual cues
may be shortened in order to make the simulation more dif-
ficult, or the display duration of one or more visual cues may
be lengthened in order to make the stmulation less difficult. In
some embodiments, the number of ghosts or other visual
indicators displayed may be reduced in order to make the
simulation more difficult, or the number of ghosts or other
visual indicators displayed may be increased 1n order to make
the simulation less difficult.

In some embodiments, the volume of auditory cues relative
to the game volume may be decreased 1in order to make the
simulation more difficult, or the volume of auditory cues
relative to the game volume may be increased in order to
make the simulation less difficult.

In some embodiments, the display location of visual cues
may be changed to increase difficulty, or a static location of
visual cues may be used to decrease difficulty. In some
embodiments, 1f a player responds well to auditory cues but
not visual cues, then only visual cues may be used to increase
difficulty. Similarly, 11 a player responds well to visual cues
but not auditory cues, then only auditory cues may be used to
increase difficulty.

In some embodiments, the speed of the game or other
simulation may be slowed down 1n order to make the simu-
lation less difficult, or the speed may be increased in order to
make the simulation more difficult. In some embodiments,
the number of hits required to kill a monster or other enemy
may be decreased 1n order to make the simulation less diifi-
cult, or the number of hits required to kill a monster or other
enemy may be increased 1n order to make the simulation more
difficult.

In some embodiments, 1f a player response 1s expected
within some time interval of a visual or auditory cue, a “fudge
factor” may be introduced and be based on the user’s histori-
cal input data. For example, the length of the fudge factor may
be increased 1n order to decrease difficulty, or the length of the
tudge factor may be decreased, or even eliminated, 1n order to
increase difficulty.

In some embodiments, the control precision requirements
may be adjusted based on the user’s measured level of con-
trol. Namely, the level of precision required by the user may
be adjusted. A lower level of precision may be used to
decrease difficulty, and a higher level of precision may be
used to increase difficulty.

And 1n some embodiments, the enemy/opponent artificial
intelligence (Al) may be scaled up or down based on the
user’s measured level of control. For example, the Al may be
scaled down to decrease difficulty, and the AI may be scaled
up to 1ncrease difficulty.

The above-described techniques are just a few ways that
the difficulty level of the simulation may be adjusted and/or
scaled. It should be well understood that many other tech-
niques may also be used to adjust and/or scale the difficulty
level of the simulation 1n accordance with various embodi-
ments of the present invention.

As mentioned above, 1n some embodiments the control
interface may comprise a motion sensing controller. In some
embodiments the motion sensing controller may comprise a
hand-held controller that has the ability to have its three-
dimensional movements tracked. Such tracking may be per-
formed 1n many different ways. For example, such tracking
may be performed through inertial, video, acoustical, or inira-
red analysis. Such motion sensing capabilities may also be
implemented with an accelerometer or the like. Examples of
motion sensing controllers that may be used are provided
below.

5

10

15

20

25

30

35

40

45

50

55

60

65

6

In embodiments utilizing a motion sensing controller, the
received information may comprise information relating to
the three-dimensional movements of the controller. Such
information may also be analyzed as part of determining the
level of skill, playing ability, and/or level of control of the
person playing the video game or other simulation. For
example, 11 a user 1s rapidly moving the controller around 1n
an erratic manner, this may indicate that the user 1s having a
difficult time controlling the stmulation and that the difficulty
of the simulation should be decreased. In contrast, 1f the user
1s moving the controller very little, this may indicate that the
simulation 1s easy for the user and that the difficulty of the
simulation should be increased. Thus, 1n some embodiments
the controller motions may also be used or considered in
adjusting the difficulty level of the game or other simulation,
and 1n some embodiments such controller motions may also
be used or considered 1n dynamaically adjusting the difficulty
level of the game or other simulation.

The information recerved from the motion sensing control-
ler may be analyzed to gauge, estimate or determine any type
of parameter related to the three-dimensional movements of
the motion sensing controller. For example, in some embodi-
ments the nformation recerved from the motion sensing con-
troller may be analyzed to gauge a speed and/or acceleration
of the motion sensing controller. In some embodiments, the
information recerved from the motion sensing controller may
be analyzed to estimate a frequency or severity of a shaking
motion of the motion sensing controller.

In some embodiments, the step of analyzing the received
information may further comprise compiling a history of the
three-dimensional movements of the motion sensing control-
ler, such as a history of any of the parameters mentioned
above. Reviewing a history of these types of measurements
may be helpful 1n determiming if the controller 1s being kept
stationary or being moved around 1n a vigorous and/or erratic
manner. This may 1n turn be helpiul 1n determiming the level
of skill, playing ability, and/or level of control of the person
playing the video game or other stmulation.

In some embodiments, the step of analyzing the received
information may further comprise comparing the information
described above relating to the user’s level of control 1n the
simulation with the information relating to three-dimensional
movements of the motion sensing controller. For example, the
user’s response times and/or response accuracy in the simu-
lation may be compared with the information relating to
three-dimensional movements of the motion sensing control-
ler. Such a comparison may further help to determine the level
of skill, playing ability, and/or level of control of the person
playing the video game or other simulation. For example, 1t
the user’s responses tend to be accurate and the motion sens-
ing controller 1s being kept still, this may indicate that the user
1s very skillful and that the difficulty of the simulation should
be increased. On the other hand, 1 the user’s responses tend to
be accurate but the motion sensing controller 1s moving some-
what erratically, this may indicate that the user 1s struggling a
little and that the difficulty of the simulation should be
slightly decreased or lett as 1s to keep the user challenged.

Thus, the level of control of the person using the control
interface of a sitmulation may be determined such as by gaug-
ing the user’s response times, accuracy, and other parameters.
In some embodiments, the user’s level of control may also be
determined by measuring the three-dimensional movements
of a control interface having motion sensing capabilities. That
1s, the motion sensing capabilities of a motion sensing con-
troller may be used in some embodiments as another measure
of the user’s level of skill or control. By using a history of any
of these types of measurements the difficulty level of a game
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or other stimulation may be dynamically adjusted to suit the
user. That 1s, game difficulty may be adjusted based on his-
torical data or mput related to the user’s level of skill or
control. In some embodiments, the user’s level of control or
skill may also be determined by gauging the user’s response
times, accuracy, and any other parameters in a series of visual

and/or auditory tests.

FIG. 3 1llustrates an example 300 of steps that may be used
as part ol analyzing the information received from the control
interface 1n accordance with an embodiment of the present
invention. In step 302, one or more of the user’s response
times or other parameters in the simulation are gauged or
estimated. In step 304, a history of such parameters 1s com-
piled. For example, the history may include the user’s
response times 1n the simulation, the accuracies of a plurality
of the user’s responses 1n the simulation, a history of the
three-dimensional movements of a motion sensing controller,
etc. And 1 step 306, information recerved from the control
interface 1s compared with information from a history of
parameters. For example, information relating to the three-
dimensional movements of a motion sensing controller may
be compared with information relating to an accuracy of one
or more of the user’s responses 1n the simulation.

FIGS. 4A and 4B 1llustrate examples of how the difficulty
level of a simulation, such as a game, may be adjusted 1n
accordance with an embodiment of the present invention. In
FIG. 4A, a scene 1n a simulation 1s shown on a display 402.
The scene shows a portion of a hallway, and a wall 404 makes
it difficult, 11 not impossible, for the player viewing the dis-
play 402 to see what 1s around the corner 406. In this particu-
lar scene, a villain 1s lurking around the corner 406.

One visual cue of the villain that may be provided to the
player 1s to provide a ghost 408 that shows the location of the
villain. Another visual cue that may be provided to the player
1s to provide an arrow 410 located very close to the villain and
pointing directly to the location of the villain. An auditory cue
that may be provided to the player 1s to provide sound 412
corresponding to, and emanating from, the foot steps of the
villain.

In FIG. 4B the difficulty level of the simulation has been
adjusted to make the simulation more difficult. For example,
the ghost 408 1s not displayed. Or, 1n some embodiments, the
display duration of the ghost 408 may have been adjusted to
make 1t shorter. As another example, the display location of
the arrow 410 visual cue has been adjusted to move it farther
away Irom the location of the villain. This makes 1t more
difficult for the player to know the purpose of the arrow 410.
As another example, the volume of the auditory cue has been
adjusted. Namely, the sound 412 corresponding to, and ema-
nating from, the foot steps of the wvillain has been made
quieter. This make 1t more difficult for the player to hear the
sound 412 and recognize it as footsteps.

As discussed above, 1n some embodiments the step of
adjusting a difficulty level of the simulation may be per-
formed dynamically. For example, the adjustments made 1n
FIG. 4B may have been made dynamically over time.
Namely, the screen shot of FIG. 4B may represent a frame of
the stmulation at some period of time after the screen shot of
FIG. 4A. The period of time may be a few frames, a few
seconds, a few minutes, or a some other longer or shorter
period of time. In this scenario, for example, the volume of the
sound 412 may have been turned down over that period time.
Or sitmilarly, the ghost 408 may have been eliminated and the
arrow 410 moved during that period of time. Thus, this pro-
vides one example of how the difficulty of the stmulation may
be continuously or periodically adjusted while 1t 1s runming,
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based on the most recent analysis of the user’s responses. That
1s, minute adjustments may be made to the difficulty level
over time.

The methods and techniques described herein may be uti-
lized, implemented and/or run on many different types of
computers, entertainment systems, video game consoles,
hand-held devices, telephones, graphics workstations, televi-
sions, DVD players, DVRs, media players, home servers, and
the like. Referring to FIG. 5, there 1s 1llustrated a system 500
that may be used for any such implementations. For example,
the system 500 may be used for implementing the entertain-
ment console 102 (FIG. 1). However, the use of the system

500 or any portion thereot 1s certainly not required.

By way of example, the system 500 may include, but 1s not
required to include, a central processing unit (CPU) 502, a
graphics processing umt (GPU) 504, a random access
memory (RAM) 508, and a mass storage unit 510, such as a
disk drive. The system 500 may be coupled to, or integrated

with, a display 512, such as for example any type of display.
The CPU 502 and/or GPU 504 may be used to execute or

assist 1n executing the steps of the methods and techniques
described herein, and various program content and images
may be rendered on the display 512. For example, the above-
mentioned video games or other simulations may be rendered
on the display 512. Removable storage media 514 may
optionally be used with the mass storage unit 510, which may
be used for storing code that implements the methods and
techniques described herein. However, any of the storage
devices, such as the RAM 508 or mass storage unmit 310, may
be used for storing such code. Either all or a portion of the
system 300 may be embodied in any type of device mentioned
herein. Furthermore, the system 500 comprises an example of
one embodiment of a processor based system.

The methods and/or techniques described herein may be
implemented in hardware, software, and/or a combination of
both. For example, a computer program executable by the
processor based system 3500 may be used for causing the
processor based system 500 to execute any of the steps of the
methods and/or techniques described herein. For example, in
some embodiments, a storage medium, such as any of the
storage or memory media or memories described herein, may
store a computer program executable by a processor based
system. The computer program may cause the processor
based system to execute any of the steps of the methods or
techniques described herein.

A control interface 520 may be included for allowing a user
to interact with the system 500. The control interface 520 may
be coupled to the system 500 via a wired or wireless connec-
tion. A user may interact with a game or other simulation
being run by the system 500 by interacting with the control
interface 520. By way of example, the control interface 520
may comprise a hand-held controller (such as the controller
110 shown 1n FIG. 1), game pad, keyboard, mouse, wand, or
other control interface. As mentioned above, a user typically
pushes buttons or manipulates other control mechanisms on
the control interface 520 1n order to interact with the video
game or other simulation.

As mentioned above, 1n some embodiments the control
interface 520 may comprise a motion sensing controller. In
some embodiments, such motion sensing controller may
comprise a hand-held controller that has the ability to have 1ts
three-dimensional movements tracked. Again, such tracking,
may be performed 1n many different ways. For example, such
tracking may be performed through 1nertial, video, acousti-
cal, or infrared analysis. Such motion sensing capabilities
may also be implemented with an accelerometer or the like.
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As another example, such motion sensing capabilities may be
implemented 1n some embodiments with a so-called “six-axis
controller” or the like.
By way of example, in some embodiments the motion
sensing controller may comprise any of the types of control- 5
lers described 1n U.S. patent application Ser. No. 11/382,034,
filed on May 6, 2006, entitled “SCHEME FOR DETECTING
AND TRACKING USER MANIPULATION OF A GAME
CONTROLLER BODY”, U.S. patent application Ser. No.
11/382,037, filed on May 6, 2006, entitled “SCHEME FOR 10
TRANSLATING MOVEMENTS OF A HAND-HELD
CONTROLLER INTO INPUTS FOR A SYSTEM”, U.S.
patent application Ser. No. 11/382,043, filed on May 7, 2006,
entitled “DETECTABLE AND TRACKABLE HAND-
HELD CONTROLLER”, U.S. patent application Ser. No. 15
11/382,039, filed on May 7, 2006, entitled “METHOD FOR
MAPPING MOVEMENTS OF A HAND-HELD CON-
TROLLER TO GAME COMMANDS?”, U.S. patent applica-
tion Ser. No. 11/382,259, filed on May 8, 2006, entitled
“METHOD AND APPARATUS FOR USE IN DETERMIN- 20
ING LACK OF USER ACTIVITY IN RELATION TO A
SYSTEM”, U.S. patent application Ser. No. 11/382,258, filed
on May 8, 2006, entitled “METHOD AND APPARATUS
FOR USE IN DETERMINING AN ACTIVITY LEVEL OF
A USERINRELATION TOA SYSTEM”, U.S. patent appli- 25
cation Ser. No. 11/382,251, filed on May 8, 2006, entitled
“HAND-HELD CONTROL ER HAVING DETECTABLE
ELEMENTS FOR TRACKING PURPOSES,” U.S. patent
application Ser. No. 11/536,559, filed Sep. 28, 2006, entitled
“MAPPING MOVEMENTS OF A HAND-HELD CON- 30
TROLLER TO THE TWO-DIMENSIONAL IMAGE
PLANE OF A DISPLAY SCREEN,” U.S. patent application
Ser. No. 11/551,197, filed Oct. 19, 2006, entitled “CON-
TROLLER CONFIGURED TO TRACK USER’S LEVEL
OF ANXIETY AND OTHER MENTAL AND PHYSICAL 35
ATTRIBUTES,” and U.S. patent application Ser. No. 11/551,
682, filed Oct. 20, 2006, entitled “GAME CONTROL
USING THREE-DIMENSIONAL MOTIONS OF CON-
TROLLER,” the entire disclosures of which are all hereby
incorporated herein by reference 1n there entireties. 40
While the invention herein disclosed has been described by
means ol specific embodiments and applications thereof,
numerous modifications and variations could be made thereto
by those skilled 1n the art without departing from the scope of
the 1nvention set forth 1n the claims. 45
What 1s claimed 1s:
1. A method comprising:
running a simulation;
receiving information while the simulation 1s being played
by a user from a motion sensing controller used by the 50
user to interact with the simulation, wherein the received
information comprises mformation relating to three-di-
mensional movements of the motion sensing controller;

analyzing the received mformation relating to the three-
dimensional movements of the motion sensing control- 55
ler while the simulation 1s being played by the user;

forming at least an indication of the user’s level of skill
while the simulation 1s being played by the user based on
the analysis of the received information relating to the
three-dimensional movements of the motion sensing 60
controller; and

adjusting a difficulty level of the simulation while the simu-

lation 1s being played by the user based on the indication
of the user’s level of skall.

2. A method 1n accordance with claim 1, wherein the 65
adjusting a difficulty level of the simulation comprises
dynamically adjusting a difficulty level of the simulation.
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3. A method 1n accordance with claim 1, wherein the ana-
lyzing the received information comprises gauging one or
more of the user’s response times 1n the simulation.

4. A method 1n accordance with claim 3, wherein the ana-
lyzing the received information further comprises compiling
a history of the user’s response times in the simulation.

5. A method 1n accordance with claim 1, wherein the ana-
lyzing the received iformation comprises compiling a his-
tory of accuracies of a plurality of the user’s responses in the
simulation.

6. A method 1in accordance with claim 1, wherein the ana-
lyzing the received information comprises compiling a his-
tory of the three-dimensional movements of the motion sens-
ing controller.

7. A method 1n accordance with claim 1, wherein the ana-
lyzing the received information comprises comparing the
information relating to the three-dimensional movements of
the motion sensing controller with information relating to an
accuracy of one or more of the user’s responses in the simu-
lation.

8. A method in accordance with claim 1, wherein the
adjusting a difficulty level of the simulation comprises adjust-
ing a display duration of one or more visual cues.

9. A method in accordance with claim 1, wherein the
adjusting a difficulty level of the simulation comprises adjust-
ing a volume of one or more auditory cues.

10. A method in accordance with claim 1, wherein the
adjusting a difficulty level of the simulation comprises adjust-
ing a display location of one or more visual cues.

11. A storage medium 1n accordance with claim 1, wherein
the analyzing the received information comprises comparing
the information relating to the three-dimensional movements
of the motion sensing controller with information relating to
an accuracy of one or more of the user’s responses in the
simulation.

12. Anmethod in accordance with claim 1, wherein adjust-
ing the difficulty level of the simulation comprises lowering
the difficulty level of the simulation while the simulation 1s
being played by the user based on the indication the user’s
level of skill 1s below a current difficulty level of the simula-
tion and raising the difficulty level of the simulation while the
simulation 1s being played by the user based on the indication
the user’s level of skill 1s above the current difficulty level of
the simulation.

13. The method of claim 1 wherein forming at least an
indication of the user’s level of skill while the simulation 1s
being played by the user comprises analyzing one or more of
a user’s level of control of the motion sensing controller, a
user’s response time 1n moving the motion sensing controller
and/or a user’s accuracy 1 moving the motion sensing con-
troller.

14. The method of claim 1 comprising detecting the age of
the user based on the indication of the user’s level of skill and
adjusting the diff]

iculty level of the simulation while the simu-
lation 1s being played based on the detected age.

15. The method of claim 1 wherein adjusting the difficulty
level of the simulation while the simulation 1s being played by
the user based on the indication of the user’s level of skill
comprises adjusting one or more of a duration of length of
time that a visual cue 1s displayed during play, a number of
visual cues that are displayed during play, a volume of an
audio cue used during play and/or a number of audio cues
used during play.

16. A non-transitory storage medium storing a computer
program executable by a processor based system, the com-
puter program causing the processor based system to execute
steps comprising:
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running a simulation;

receiving 1nformation from a motion sensing controller
used by a user to interact with the simulation while the
user 1s interacting with the simulation, wherein the
received information comprises information relating to
three-dimensional movements of the motion sensing
controller:;

analyzing the received information relating to the three-
dimensional movements of the motion sensing control-
ler while the user 1s interacting with the simulation;

forming at least an indication of the user’s level of skall
based on the analysis of the recerved information relat-
ing to the three-dimensional movements of the motion
sensing controller while the user 1s mteracting with the
simulation; and

adjusting a difficulty level of the simulation while the user
1s interacting with the stmulation based on the indication
of the user’s level of skall.

17. A storage medium 1n accordance with claim 16,
wherein the adjusting a difficulty level of the simulation com-
prises dynamically adjusting a difficulty level of the simula-
tion.

18. A storage medium 1n accordance with claim 16,
wherein the analyzing the recerved information comprises
gauging one or more of the user’s response times in the
simulation.

19. A storage medium 1n accordance with claim 18,
wherein the analyzing the received information turther com-
prises compiling a history of the user’s response times 1n the
simulation.

20. A storage medium accordance with claim 16, wherein
the analyzing the recerved information comprises compiling
a history of accuracies of a plurality of the user’s responses 1n
the stmulation.

21. A storage medium in accordance with claim 16,
wherein the analyzing the recerved information comprises
compiling a history of the three-dimensional movements of
the motion sensing controller.

22. A storage medium in accordance with claim 16,
wherein the adjusting a difficulty level of the stmulation com-
prises adjusting a display duration of one or more visual cues.

23. A storage medium 1n accordance with claim 16,
wherein the adjusting a difficulty level of the simulation com-
prises adjusting a volume of one or more auditory cues.

24. A storage medium in accordance with claim 16,
wherein the adjusting a difficulty level of the simulation com-
prises adjusting a display location of one or more visual cues.

25. A non-transitory storage medium in accordance with
claim 16, wherein adjusting the difficulty level of the simu-
lation further comprises making the simulation easier based
on the indication of the user’s level of skill indicating that the
user’s level of skill 1s lower than a current simulation level of
difficulty setting and making the simulation harder based on
the indication of the user’s level of skill indicating the user’s
level of skill 1s higher than the current simulation level of
difficulty setting.

26. An apparatus comprising;:

a motion sensing controller for use by a user to interact with
the stmulation, the motion sensing controller having an
accelerometer for detecting three-dimensional move-
ments of the motion sensing controller; and
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a processor based system configured to run the simulation,
receive information from the motion sensing controller
relating to the three-dimensional movements of the
motion sensing controller either continuously or peri-
odically while the user 1s interacting with the simulation,
analyze the received information either continuously or
periodically while the user 1s interacting with the simu-
lation, form at least an 1indication of the user’s level of
skill based on the analysis of the recerved information
relating to the three-dimensional movements of the
motion sensing controller either continuously or peri-
odically while the user 1s interacting with the simulation,
and adjusting a difficulty level of the simulation based on
the indication of the user’s level of skill either continu-
ously or periodically while the user 1s interacting with
the simulation.

277. An apparatus 1n accordance with claim 26, wherein the
adjusting a difficulty level of the simulation comprises
dynamically adjusting a ditficulty level of the simulation.

28. An apparatus 1n accordance with claim 26, wherein the
analyzing the received information comprises gauging one or
more of the user’s response times 1n the simulation.

29. An apparatus 1n accordance with claim 28, wherein the
analyzing the received information further comprises com-
piling a history of the user’s response times 1n the simulation.

30. An apparatus 1n accordance with claim 26, wherein the
analyzing the recerved information comprises compiling a
history of accuracies of a plurality of the user’s responses in
the simulation.

31. An apparatus 1n accordance with claim 26, wherein the
analyzing the recerved information comprises compiling a
history of the three-dimensional movements of the motion
sensing controller.

32. An apparatus 1n accordance with claim 26, wherein the
analyzing the received information comprises comparing the
information relating to the three-dimensional movements of
the motion sensing controller with information relating to an

accuracy of one or more of the user’s responses in the simu-
lation.

33. An apparatus 1n accordance with claim 26, wherein the
adjusting a difficulty level of the simulation comprises adjust-
ing a display duration of one or more visual cues.

34. An apparatus 1in accordance with claim 26, wherein the
adjusting a difficulty level of the simulation comprises adjust-
ing a volume of one or more auditory cues.

35. An apparatus 1n accordance with claim 26, wherein the
adjusting a difficulty level of the simulation comprises adjust-
ing a display location of one or more visual cues.

36. An apparatus 1n accordance with claim 26, wherein the
processor based system 1s configured to adjust the difficulty
level of the simulation by making tasks easier to perform
while the user 1s interacting with the simulation based on the
indication of the user’s level of skill indicating the user 1s
having difficulty in performing the tasks and making tasks
harder to perform while the user 1s interacting with the simu-
lation based on the indication of the user’s level of skill

indicating the user 1s having too much ease 1n performing the
tasks.
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